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711 *}^, ^*Hr ^ M ^l^r 3^41 #*1 ^ «cHH 7flA}^o1 fltj.. o] 

* ^*HH ^ i±5L^ a#3h*. ^- 7 ] jijr^Tj- 

#71 J±Jl^*!t #°J-?-^ #3 djolEl^aq- ^Sol Qj^oL «1^7l^ 7>7l ## ^ -g- 7>*1 

^ ^ AjSj^ o.^ ^^S>J1, ^-71 #^ cflolE^oH ^-71 ^Efo] Aj-o^^ 

OFDM ^1-^- #^t=h 

£ 6 

OFDM, SLSLtt, ^ $1^, cflolE^ 
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^S^BK^-^t}^ iLJr^ &<$/^7] ^ {GUARD INTERVAL 

INSERTING/REMOVING APPARATUS AND METHOD IN AN OFDM COMMUNICATION SYSTEM} 

IS.#4\ -Ml 

£ l£- 3 ja-s)-^^^q-^(OFDM) *4U1^|£] ^.s. 

£ 2^ ^Hfl7l#ofl a}-e} iL^^o] <$<$s\o] OFDM ^H. 

£ 3a^ «a ^*HH ^ 2}-°^^ ^.Jl^^ol ^ 7 > #<gsq<H OFDM 

OFDM ^SJE. 
OFDM ^SS. 

£ 4a^ £ ^Al^)oil rt)-^ CP ^3 iLJL^# ^ iLJL^H ^ 

^s}^ OFDM ^SJE. 

5H OFDM 
s)o] OFDM 
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1020020061332 #^ <Qx}: 2003/9/25 

£ 5xr OFDM ^ ^ofl ^5.. 

51 8^ ^Ajajl^ rrf^. OFDM ^ tfltr 



#^^r 2] J2^4^^-ll' c |-# (Orthogonal Frequency Division Multiplexing: 
"0FDM"°1&|- ^) ti 0 v^o| -g-AjAj^flofl %SLS., JiJL^-Tj-ol A}-<y<£ 0 FDM ^ 

^M) €cf. Str ^*>J17> ^ c-flolE^* «S^tr 1>^sf# -f-sfl 
.2.3. OFDM U-*M ^ ojrf. 
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<18> <#7] OFDM y <^£r -fr^ , °A^r ^ TV £.^SL3- 33-2-5. 7lcfl£)^ 4 

>*fltfl(4G) 7l#ol^ ; 19901^ 3±<>\} ^ LANCLocal Area Network) 7)#S>H #33$ 

4. ^"71 OFDM 7]^ ^sHb #3 ##4? <g<H^5££r ^ ^ «h£sHl cfl 

^Al^lCf. o]§ ^.«fl C-lHEi!- 4^!*Hr 4S7l^ ^>7l *R!<M tf-g- 
<19> ^"71 OFDM «<H^ Al^oflAl A>-g-£]^ Z| al^Sj-O] ^ Hj-Al C. tfl^^ o.^ «o V ^-g-°ll 

QPSKCQuadrature Phase Shift Keying), *l#2r t]*]^ TV tfl<^ oj-g. j^o] 

-f^tr 64QAM (Quadrature Amplitude Modulation) ^ cf^ ^^^H ol-g-^tf. #7) OFDM 
«<H^ Aj^tfl o. ^. 7] ^ v} q yj. s-^ofl 4^ z}-7l £i£ y o v ^* ^>-§-^f7ll ^cf. ZL 

z| £ S #^3Hr OFDM a] A^ofl^ HHE^ OFDM 4)1- 

&$\3. *H o) -f-o^cj.. a o v 7 i OFDM *4! *l^a<*IM *>-8-3^ A OFDM 

-n-S. iL Jl^?K GUARD INTERVAL) A 5. <^7H ; j±Jr^-;?J-^ ^^Cn. 

<20> ^>7l OFDM A>-g-sr>^ Aj^Efl^. ^Ai^j7^> ^ N 7fl^ ^MB)* -tfjr jxl J7A^ 

¥ ^"*1H ^tr^r. <>H N7fl5l dH^* ^>u)-o) OFDM 4)1-5. iL^, *>M-s) 4)1 i-HH 

N7fl^ ^-^5}-(sub-carrier)7> z]iH^-g- ^-1>^4 *im#S) ^Tfl nJ-BM , 

71^^ ^4 ^ ^4 tiling, ^<H*v 4)1 *l^^g- -B-^l^^is 4)1 ^7l«- 
JMH^ ^(N)^# ^7>a]^ ^ 014. 
<2i> 5Eth ^1*^1^ ^M* ^-s^A-j Aj A>olofl iLs^^i* AJ-OJ^ ^-fofl^, cf^^s 
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% ^ sis., ^-^44 n^t -fr4* <r &4. SE^V oil- ^sfl «-HV^4^ 

<22> ^"71 OFDM ^3L» ^44°^^ a]^ A>o]ofl £ ^1^^ o] -g-*} 

^ *7lS* 4^ ^ &4. OFDM^ ^714 4^°flb 44 £4* 4^ ^7144, 

^4^ 44# iHr ^7l5)-7> 014. a]^- &i=r£; OFDM <SM4 44^-§r ^«Rr 

^cl^, ^4^ 44^ ^71^ OFDM^I 44^44 ^4^r ^44 ^34tt 3*44 

<23> OFDM ^31-^ lifM o] a1^> ^-71 c}|-o) S-a^ 4^4. jLJL^^hos 

^-44 ^#1-4 JisW 44 7j-o]i^ 43. a c v^ ^-7jl# 7>44. 444 °J44 

*H4 iLlfl^ iLlf^AS 444 ^ ^-o. ^sfl^^ nfl 444 Aj-^. ^o. ^v- 

4^* 4]!-^ A^OJeL ^ SI 711 €4. iLJL^4* Ol-g.40^ 4# ^-71^ 

4* 4il4 °1 01^-40^ ^4^ ^tb4. ^44 OFDM ^31-4 ^4^ 4 

4* ^4 4^01 ^444 ^ 7^ c-ljolE^ ^4^- 44^- ^ £4. olE^V 

4*1) *im4 ^ofl 4^4 4^^(piiot) €-2-5. 44 SMI 44. 444 #4 

4 44 4£r OFDM 4^1 1- 4-§-4 ^-f ^ :§>§:-§- ^ SlJi, 43^5.* #9i ^ 44. 
<24> 4#4 44 4£r ol-H-S. 444 4*111 -2-4-2- «<HKDAB: Digital Audio 

Broadcasting), 44*i «14-°- 4^(DVB : Digital Video Broadcasting), 44^ 44 *£$M 
4 4^(DTTB : Digital Terrestrial Television Broadcasting), Jf4 ^(Wireless Local Area 
Network), -t-4 °fl 4 El <>n (Wireless Asynchronous Transfer Mode) -§-4 -S^r c -fl°14 4^ 4^ 
IAS 4^ £-4*114 ^4 -f-4 4^ E «°1 7 fl^4^ 5£4. «, °1» OFDM 4 ^^^14 
4°J4^r 7l#£r o.s. JGL^lSr 44°14. £&tr ADSL( Asymmetric Digital 
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Subscriber Line), VDSL (Very-high bit rate Digital Subscriber Line) ^-°] 
DMKDiscrete Multi-Tone)«<Hl^- ^fl-g-^ ^^1^ -n-^d ^^HlE. iL^^^^r ^°^\ 

<25> s. l^r OFDM ^Al^^Efl^ m.& ^.g. S.i$o_3., ^ ^# if- 

<26> ^-71 £ 1# OFDM ^71(110)^ ^^(MapperXlll), ^/^(S/P: 

Serial-to-Parallel) <£«-^(112) , M^l 3.711- jl4=-^z)o\] ^^-(IFFT: Inverse 

Fast Fourier Transform)-^ 113) , ^/^IUCP/S: Paral lel-to-Ser ial ) ^^(114), 12^^ 
#^(115), ^^l^/o>^SZL(D/A: Digital/Analog) €^(116)5. ^^4. 

<27> ^A]^j7^> ^ rflolEKData Source)^ ^7l(110)£l ^2-^(111)5. <a^tr. 

i££-*f (lll)S Z\]°)B]±r A A>-g-£)^ ^ ofl 145} t^J^M 3/^*i 

^«-^( 112)5. 4^ clM^fe 2]/^t i£^(112)°lH N7fl^ ^1 

Xi(k)4 ^-ol ^%s\d\ iFFT-f (113)5 o g^^cf. °H 145} #7] IFFT^-(113)^ <#7) 

^ ^"71 tg/^j^ £«~¥-(114)fe- ^ ^4-eHl 3H*1« z)£ cflolE^ xi(n)sl- £0] £ 

#7l ^/^l >£:&-?-( 114HH r-flolE|^ iLJL^V ^^-(115)5. °j 

iLiL^?J-(Guard Interval)^ -^-^ J£)c>| qfdm ^1-°J ~7<">3). £0) #^tri}. 

£°1 #3€ OFDM D/A £^-(116)* of^n a]^5. £^ ^ 
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< 28 > ^>#*V -g-Sfl ^€ OFDM 43#°1 -¥-^1 ^€ ufl ^ 3 5. *||^ 

(Multipath Channel )( 120 )■§■ -f-Sfl #^4. #7l 4^ 35. ^(120)* ^ H^k)^ 7>^^> 
^, #71 OFDM #M>& #71 ^ofl *1*V 7«#°1 ol^-ol^l * #^5} £o_jiL # ^ & 

t\. JE^ ^ ^3<M iHgSRr #^g- #71 ^Ml ^1 #71 ^£ 

^^l 1^3! #2.7} ^0 7 HH ^Al*>^ AlS7> ^Cf. 

<29> 4V7I ^#71(130)^ ^S.ZL/cl^l^(A/D: Analog/Digital) ^^(131)^, Il^S 

7^(132)^, 3/^H ^^(133)^, N7flfil S7l# ZL ^=.o.e)o 1 l^( FFT : Fast Fourier 

Trans form) ^-(134)^-, ^f-sJ-71 (Equal izer)( 135)3}-, *7l ^ ^ ^(Synchronization & 
Channel Est imat ion) ^-(136)^, ^/^l ^^(137)^, ^-3:-f-(Demapper)(138)5. ^^cf. 

<30> 4^ ^S.(120)» Tl^l^A-1 ^--g-ol «-7 r £H Ajjr^ A/D ^^-(131)3. ^ 

#71 A/D #^(131)^ ^tSl ^Jlf -^"M ^ cl^l^ AlJis 

^ #^tri=f. #71 A/D ^-^(131HH ^lH ^IJl^ iLS^-# ^7l^-(132)S 

4. #71 iLjL^# ^171^(132)^ ^Jl<>1H ^# AH #^Sl^i3 iLJ^Tj-lr ^T^H 
yi(n)^ -il^l- ^r, #71 lifll ^71-f (132) °1H iLJ^p-Tlol ajjt 

-n-£tr OFDM efl ©1 bJ n>o.S. ^€ ^i^cf. #7l -R-jLtr OFDM ^IJl^ ^]/^€ ^^(133) 

5. °^£t}. ^- 7 i aj/tgig ^^(133)^ *J3l« FFT ^Bl^-(134)S # 
^trcf. #7l FFT ^ Si ^-(134)^ a.7l7> N^l FFT ^elS YjCk)^ ^ FFT 

<31> — - 

#71 FFT cflolEi^ ^3*71(135)3. <y^£H ^€ -f -^X*>^j. ^-o. 

aJJlS. #^^4. #7l ^71 (135)^1 >H 413.^ tg/^]^ ^^7l(137)S. Sl^^cf. #7l 
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^^71(137)^ img. ^IJl-I- 3|€ ^^rtb ^ -*7l 

4^(138)S ^4. **fl £r#^ Ol^lBlS ^ St!: ^71 £ 

*D)£ ^^^(136)^1^^ ol^o^jji, ^5f- 71(135) ^ fl^ ^fl^^* 

OFDM A >°H1 *fl\i^ -§-^^ £ CPCCyclic Prefix)^- jajL^^Hl ^^t^S 

*L 013 ^tJ- oj^g. ^71^ 

< 33 > £ 2 ^ ^efl7l#o 1 i 14 il^^^-ol >y-<y£H OFDM f^t SL^^Rr 3E 

CP ^-^5. ti^^^ro] #°j£ OFDM i^^Jl &i=k 

<34> #7] £ 2oll^^ -M^^ -fM*>7l ^*H, T7fl ^fe -fKSLdHEl 

St^M T C 7H ^#5L olH)^l ^^7}°- 5}^ ^- - ol^ oltrfl ^^(20)^ T C 7fl ^ 

-fj-JL cflolE^ ^£<HH a.^7_>a7l(T c )7ll ^#(21)^ 4^>*H *F&<H*>^. ^ 
*i OFDM ^#^1 H7l^ CP!- ^*Hr ^€ T C 7flsl- ^-Jl c-HojE-ll- ^*>fe ^f- T7fl^ ^-ol 
^rf. ol *J-aio. i^^Vol #0}^ H7l(T c 7ll ^#)^ ^ IFFT^ -ft-J^ 

^(T7ll ^#)7> ^BflS. Ir^^Jl Ol -f>-Jr c-flolBl ^ ^£-Ol ^ofl QPSL^ 

SlSS., FFT/IFFT 371 ^1 ^ ^7>( ^ ) u(- ^2.^14 ^3.51^ ^7^ ^^^o.S. 

-S-^sH Tc#4 D J:€-^ S7l ^oj^l iHS^i}. 

<35> Aj- 7l £ 2^1 ty^SLS. ^£ ^-^H ^71^^ ^€rj^- ^o. , iLjL^#(T C ) CP 

#7l CPS- 4^>^ ^4 ^ £ 2°1H iL^^^-(20)^f -fj-JL^*K21)°l 

^*>^, ^1-^ *1 3-^711- 5]4W. °1 *ll ^71^^-1- ^<^HH ^ 
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^-cfl^a|(SNR: symbol to noise ratio)!- <£J1 9X°\°l *fl ^2:3 <>1 SU^K ^, 

SU, oil- ti>^-o. S $ ^*Hr ^S. « ^ 



4^ ^3 ^-^^r OFDM «<H4# A r-§-*>Tr -g-7l 7> 

^SMI * r ji ( ^ *flv| ^ fe<>lSr 3^r^l ^ ^* *H^ofl 5^. 

i^o} c}s .sl^ OFDM 1h^-§- *}-§-*Rr a]^ -§-71 

°i ^#^> 9? 91^ t°]r #*i £ #^-g- 5^. 

thS^ 5E -§H£r OFDM ^-i: *r-8-*rSr Ali^H J^-g- ^o] 7 l ^Sfl 

°1 s-l # -^3*-§- iH^>7l 3lL> ^^4^«-^(0FDM) ^ ^Al^^oj) 

>M, il^^ cflolE^ ^7jo.5. ^^£l^ OFDM ^^l*>7l ^11- ^I9>tb^r. 

C-HolEiOjol n]^ ^l^Hl Aj-oj^ AjEflH.^. ^. 7 1 ^Jr^ ^-oj«.ol ^ 

o)B]<m. ^S-O) <£^-5}51 M\^7^ 7>7l^ 7>^ ^ S-^ ^U^O.^. Oj 

31, ^71 #^ t-HolEiojoU ^-71 ^ ^^O] Aj-og^ OFDM 43!-# 
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<«> #41 #*i^ #7i ^ #7i tm^-s) -a ^3 °J 

<42> ^ oflS., #7l #71 ^3 HH^^ & ^ofl 3*1^. °H #7) If-^ 

$|H*£r #71 SLJi^-?>£l o> ja^ofl ^^^714, #71 S.^ #71 ii^^ 3=] , # 

71 <B§J C-flolE)^^ ov a.Woll ^^l^M-, #71 S.^ #7l ai??}2l A>oH 

<43> cfs efls> ^ ^Jr^Kg. ^ og^ cflolBl^Sl 3 -f-g-ofl ^^1^. oH #71 S.^ 

$u=«: #7i 3HE-i<i3] <£ ^^i ^ 

<44> £ oflS., #71 iLJl^TKgr #7l ^ ^ ^H&l^ $ ^^1 fl^l^tf. 

°H #71 ^ $H=^8: #7l iLjL^^ g Jf£-6(| olcf. 
<45> ^ ifl-g-^ tg. sfl ^Al^ Jf^S^ ^ ^ 

3^ ^ O.S. ^ £ °l*fl^ ^ ^ M^O} S^j f g 71#3<>1 #^*^- 

<46> ^ i^^o} £ wVt^o^ ^ 7 >^o] If-^s. ^ #^l-ol 

^°14. #*fl ^°HH *#^1 *1*1^- 71-^1 ^tl- ^j** ^*>7l 

^ ^^^>7iq- *l7ll*Rr 7lM^ 7flAl^ 7^ ^ 3 <?] ^*Hl7> -g-ol 

^4 ^s-iroi £ it^ai 7># ^Bflsi Ap G v ^ ^s^-ei 3H4-*j ^4 
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<47> ol*> a}^*]*!: ^*H1# ^2:*H -f 4d z]- 

<48> §>7l ^^^l^i^ ^Al^l ^ ^JjiL^ ^ A>^-S.ol 

<49> A. 

<50> M. OFDM «o v ^^ ^1^1^(01 ^1- "0FDM"Al^^ols|- ^l^-)^ ^AJ^H ^.cf 33- 

^ ^1- -^71^ sas^ ^2Hr £*Koffset) ^ ^(channel estimation)^- 7 r ¥*r7ll 

71 ^sfl, 7l^s] CPCCyclic Prefix)^ ^^-^ofl ^ (UW: Unique Word) A] 

^7} ^7f^ iLJl^Til- S^Hr OFDM ^^th ole^ ^ ^ o_ ^3 o_ s QFDM 

Al^^ofl ^ Si*} 1 ?}, o]o\] ^r*Ys\7) Qjl OFDM-CDM (Orthogonal Frequency Divison 

Multiplexing - Code Division Multiplexing) "<H^ OFDM-FH-CDMC Orthogonal 

Frequency Division Multiplexing - Frequency Hopping - Code Division Multiplexing) ^-^^ 
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<51> 



iE^r DMTCDiscrete Multi-Tone) a cH4^ #H^r7fl ^ SMfe a> 

^Aj^ofl OFDM ^.Jl^^l Ip^JEL Al^^o]]^ CAZAC 

(Constant Amplitude Zero Auto-Correlation) 7^1b ^Mb^o] ^ Si 

4. <^7}*\, CAZAC dM^I^ «a^*>ji *)^7}z$ x}7]^-& J^o] -o 1 ^: 7} 

?}-§- ^lt^. °l&ltr clHEi<i3. ^ ^(Chu), ^>£H (Frank-Zadof f ) 

c-flolE^o] A>-g-^ ^ oicf. ojs. c-llolE^^ 2" ^ ^ol^- 7>^^, zJoH rtj-E]- ^} 7 )$] 1 



— ^4. ^f, ^ CAZAC ^ 



<52> [S. 1] 



7 Jo| 




8 


Chu 


16 


Frank-Zadof f 


32 


Chu 


64 


Frank-Zadof f 


128 


Chu 


256 


Frank-Zadoff 


512 


Chu 



<53> nllolE^I^ nSLS, I<2j- Q ^o]^ U, 0 < n < U 

<54> il /[«]=cos(9[»]) 

<55> G[w]=sinCe[«]) 

<3e> <^7H, Chu dl^lB^^ eOO-e^Mo^ Frank-Zadoff HHeI^ e M=W["] 0 l cf. 

Chu HM^^ f>}7)2) <^*H] 2>2f QJL, Frank-Zadoff HH^^ *>7l<^ <^*H 3> 

4 



<57> 
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<58> ^ 



2] 0C *" C ~ ] u 

<59> . — lupa 

l^r^±] 3] ^=o,i,...v/t/-i 
EM ^ ^H^l^l £)*1H OFDM -ai-^l iLJL^-Tl 9H1 ^sfl;*14. 

1HJ^» iLs-^Ti 3*11*1 OFDM ^:£o|4. o]^ ^^ofl^ 7} ^9] g_$.^7l ^ 

<62> 4^ i^^7jA £. 3a4 ^-o] tiJi^Ti ^-d] ^-<y^ ^s. Sin, 5. 3b4 

4 A > iL5L^?14 -H-Jl r-flolEl A>oio]i ^<y<g 014. stb, -£ 3c4 £0] ^a} jiJr^:?]- a} 

°H1 2L3L^Dr°] ^£ ^4. 5. 3c^r *>4^ ^Al^l^ 4*-A}- SUl^o] *}SL 

S 4^*1 <&3L ni-i-s 4^i ^£ 5U^. 
<63> £ 4a ^ ^ ^rgofl 44 ^- 7 i Aj#cg<* 4^ HHEi^ i^-*Rr 113L^-?>^ 

OFDM 431-^ ^£ <>14. 

<64> M. ^6\] 4a y>^3l*V ^Al^oflA^ 7^ JiL3L^-?> #4^- CP #4 >£^*> 

514. cp #4-°-S ili^t -y-^sRr 4M-^ ^HWH, 4€- #4 is JiJL^-g: 

^-^ll- ^-f °H5. £ ^-§-€ ^ CP OFDM -a-i-i- IHM^ 4^ 5.^ 

2» ^M^H 5Utf. CP ^^-S ^«fl^I H^Tl^l 4^ C-flolE)^^. C^fe 4^ 
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nvs.^ 7M*1 8>ji 4a> i^^^jzf 4<y^ ilf^e] ago] t c +T p ^>^€- 7>^rf. 

^*>^ -frJl cJMEj^ T+Tp > T+T c +TpA>c>l^ cflolEl(410)# ^>*>°} iLSL-T^UllKTp ~ 

T C +T P H #<a 4^ il^7j^. ^-7] CAZAC «H-g- 3M3 < 13. ^ 

^€4. D 13 dH^l^r 0 - Tp #^>(412) €■ ^4 

^, 4*-a> ^.^^ a\o)6\) sj.^^ ji^^^oi ^ £ fltj.. oisj. ^o] ^q-^l 

OFDM ^^cf. 

*1tt 12^^ CS (Cyclic Suffix: -friLelM^ ^ ^ <M ^-a>*> 

(421)(T+T P ~ T+T C +T P H tf^t)-. 12?^ #7l ^^t!r CAZAC 

cflolE^S ^^cf. ^lel ^^]^>#^ cflolE^^ 0 - Tp -§^J(423) ^€4. 

^€ ^ 5Utf. ^, ^> ^L^^r^ A>olofl i^^Vol ^-<y^ ^£ ojcf. o-|<4 ^-61 

^*><^ ^M-S] OFDM ^^o) ^^tq-. 
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< 68 > £ 4c £ 4a^ ^H14 ^-a> JjLJl^tJ-o] ^-<y wj-Aiol cf= ^1- ioicf. ol ^UHHl 

4 A > JUJl^ u o v ^-i: CA (Cyclic Affix: -fj-JSLtlMEi a\o}^ 

<69> ^-71 5. 4c* %)-2:sH CA ^-^5- 4 A V Ji^^-i- ^■ < y^, 

^^*>-£^- ^> >ii?7^ o_jr cflolE^ ^ Tp+T/2 - T c /2+T P +T/2 a>o]o) 3] 

°1 3(430)* ^A>§><^ SLJL^-#(431)(T P - T P +T C /2H] ^*>J1, -f}-JL # T P +T C 

/2+T/2 - Tc+Tp+T/2 a>o]^ cflo] Ei(432)# iJL^#(433)(T P +T c /2+T ~ T P +T C +T) 

ofl ^^t^^ ^€4. fil^^ A oM CAZAC ^tt 

IS ^^cf. ^e] til o] Ell ^ 0 _ Tp ^ ^oV(434) ^^cf. ^ 

5U4. ^, iLJL^^ <*}<>H 4°^ JiJ^^l ^-og € - £ o^cf. g:^. .gJ^ojH 4 

^ OFDM ^l-ol ^^cf. 



<70> b. -*^H1 



<71> JE 5^ OFDM A|^Eflcq ^a] ^ofl tfl^ ^* iL^^r £^ 
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#71 5L 51- t^, #7l ^ #*l^ JL^^sJofl^SKlFFT: Inverse Fast 
Fourier Transform)-?- (510)2}- , ^^/^^(P/S: Paral lel-to-Ser ial ) £3HH520)£r, iL^l^-Tl 
^-¥-(530)^, ^^(Mixer)(550)^ ; t\^/o}^rS,zL (D/A: Digi tal-to-Analog) £€-¥-(560) 

#7) IFFW510)fe ^«fl 3MB)* IFFT ^slW-. #7l P/S >£^f 

(520)^ #71 IFFT^-(510)5.^-Ei^ clM^-fr 31 elM^S. #7l iLi^?> 

#^(530)^ #7l P/S #^¥-(520)5.-^ £| 31^ tj}o)B\^ nl^ o^o] ^ cflo ] 

4*>*Mi, #71 ^ c-flolBll-g; #71 3]^ C-HolB^o] nlBl ^£ o^ofl 

JL^-TJ: ^*H1 #<a*Vq-. #7l ^^(550)^- #71 11^7^ #^^-(530)^1 #^*r UW *1€^ 
(540)1- «a3*raL, #71 UW A] ^^(540)1- v] e| fl^H #<y^H #7l D/A 

^71(560)^ #71 sJ*K550)3.JM^ ^^>c^ t^tr^f. #7l D/A ^7l 

(560)5^-^ o>Eflm- 7)1 

£ 6^ -g- ^ojoj 14= ^jr^ #0] #^o] ^o^fe £^014. 

#71 £ 6* %^*>^ , #71 iLSL^Hr #<y #^ #^^-(530)^, ^(570) 

*h ^1^^(580)^, ^^^-(590)1- 3£^tf. #7l #^(530)^ ^#-g- £J*fl 

S)^ C^ojEi^^ Dl^ i^o} ^;t> cflolE-H-^- ^A>^ J7 ; # 7 ] ^-A>^ C|lolBl#^- 

#71 ^\o}B]<^$] nisi IS^S fl*H #^*Vcf. #71 tf|3l(570)^ ^ol 

<5>JL Hl^7l^ 7>7l#^; 7f7]^ 4^ ^l-(UW)* 7^#^>J1 oicf. #71 A]^«-(590)^ 

#71 iifif #^-¥-(530)^ #^ dio]Ei<i4 #71 ^.^ = <a^^>ji, # 

71 C-flolE^ofl #7] ^ ^ =#ol Aj-o^ OFDM t^tr^. #71 *)H«-( 58 0)^ # 

7] ^^-¥-(590)^ °m z\}o]?>\7} 7A°M. 
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<77> t}^ ^jg., ^-71 Ji3L^-?K8r ^-71 <^ 3M3£3 3 T °H # 

<78> £ Cfs. o i ] S) 4V7I iL^^^ #7} 2] <£ J^Sj. ^ ^-^-ojl <^^- 41 

SU^. °H ^-71 s.^ £|J=l-8: ^71 jiLJL^-Tls] & ^6fl ^ 91^. 

<79> £ HM^ ^/^H ^^(114)3.^1=1 ^M^TT IFFT ^Bl€ *! 

1 cflolEiS, #71 £ 4a<Hl 5^13 ^-Jl cflolE^7> #7} -frjL 

. S.Jl^-^;6fl cflolE-1^^ PlEl £o] ^ 7fl^°>^- ^5^(570)<H1 *1 #3 <H 

5{i tf. ojnfl ^I<H^.(580)ofl^ 71^ tf<g ^(530)5+ ^(570)3. *H4l3-« 

nfl ^1-P>cf iLS:-=P-?V°l X\%& ^^tbcf. ^7} *lH^-(580)^r ^^^-(590)5. 

^H^lSt- Ji^H, *\*\ (570)^ #^a2f M.^^} (530)^1 #^°] I7fl2l OFDM ^^3. =?■ 

^3£r ^11- °H £ 7# Ei ^*}7ls 

<80> S. 70. «V^o^ ^Al^ofl iS^TV ^-og ^^-o] ^e] ioj^H £^o]Ef. 



#7] £ 7* ^*>^, 701#7lH/H ^-71 £. 6^1 >lH^-(580)^r ^71^-Efll- -fr*]^-. 
°17H ^7} #3]^ -H-JL eflolB]7l- ^ cfl7l^ ^Efl!- ^cf. tffl7l^* -£M*> 
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x\7\ -R-jBL HMe]«- ^«M f 702#7lHH 4A> \L3L=tQ %^ % *r<8^k °1 

4^£r iLJl^?! #^(530)^ ^Sl£S, olofl cfltt ^Hltt ^-g-^r 

<82> it- a} i^^-^ol 702#?1H>H ^s)ol (570HH s}-^^ lifi 

^-A} iLS^Tjo] Aj-oj£ cflolE^ <I(702#7fl)-4 ^^^(703^^1)^ ^^-^-(590)5. «9 

^^(580)21 ^H^l^l #l^t}. sj-sj^ J±Ji^?Knl- JiJl^Ti * -fj-Ju 

c-flolE^ ^ 7 > ^s)^, 705#7}HH *H-sj OFDM 431~8- ^ ^cf. 

<83> £ 8 o. £.i£^o] ^AHlofl 4^. OFDM Al^oj ^A] :#*]efl cfl^j- ^-g- 

°14. 

<84> Aj-71 £ 8* ^S^, ^"71 a/D ^71(810)^, UW ^7^(820)2}-, 2.3.^ 

# ^7^(830)3}-, FFT^-(840)^, *fl\l^§7l ^ ^ ^-^-(850)# 3E.^-*H 
<85> JE 9tt ^Al^ofl rt).^. J±Jr^?i ^ ^-Aj S^olcf. o] 

OFDM ^Jlr^^-Ei iLJL^?J-i- ^7l^>7l iL31^?i all 7^5] tflJjL ^ 

£o]cf. o)*} s_ 9# £ OFDM li^^f ^7l^>7l il 

St 1 *!: ^lTl^-^ vflJf ^ ^ cfl^H ^^^c}. 

<86> a o V 7 1 £ 91" &^}& , ^^171^ ^7]^- ^£^r 7)^ 3.?]} cfe^ &tf. ^A] 7 } 

A/D ^r^M OFDM ^Ir^r JiJ>^?l ^7)^-5. ^^^cf. <# 7 ] 5. 5<HH ^a]^ ^ 

<07l^^-E^ OFDM o]^^cf. zleI^ #7] OFDM 431-8r ^31(860)2]- 7b£-EK870)3. ^ 

^7] ^(860)^ ^Sl^r OFDM £aH_9_S 7}^><^ #^Rr FIFOCFirst 
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Input First Output )S. ^S^M- SE^f- Hfl*l S\S, -f-^- °}-%-^ ^ 91^. SEtr ^^(870)^ 
^13^ OFDM 4]# a rCf ^H^jl, o]& ;HM «-(880)S <M ^7) ^^-^-(880)^ 7 r £ 

H OFDM 4] Ir^^r € ^^^f s)^ sW4 31 7 r £Ei 7}*fll- * r i4<2] OFDM 

7^H7f f^KE^ ^ 5^. ^ 4!;M -§-7)7} as.^ ol^ioii Aj^g. ^o. 

S^M: ^E|( 8 7Q) fe ^7l7> ol^ofl ^^Ht ^*H4. ^, ^^MM ^ ^ 

7}&?z-¥-(850)°\l*] S^tr -^71 ^jif UW ^l»-^-(820) ^ iLJL^-Tj- *l]7m830)°lH 

UW ^ ^ ^ illf^ A]7] ^r^tr^f. 5E*r *1H ^(880)^ ^^1(890)^ ^/^.H 

*3^*H WW 860)3.^ #^£l^r *JJ^r (890)^1 

£73.5. ^S^, o)» ^«(] -fi-iL cfl o] ^ <g nV-g- #^^>7fl 

<87> i^o} ^ A) c^l oil ^^MH ^ ^S^-Of H}^4 ^*>» ^*Kr 

<88> ^. «V^cq ^ ^715)4=-^ ^ JL> *m*}7)) 3}-^ HH^ofl A>-g-5^ 

CAZAC cfl^lB^^ 7>7l^s.^ol nfl-f JfMM-i ^-s^s.^ (cross-correlation)^] 0^1 7}® 
<90> 4] K*)=*^)^"-«-«<:*) 

<9i> <^*}-ai 4> oflA^ ; s(k)^- ^^JJL, n(k)^r AWGNCAdditive White Gaussian Noise) 

<92> 5] £«*)'•>+»')}= 0'+^, «=o 
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<93> AJ-7] <^*\ 5> - ^a] A|Jr r(k)^ A>7) ^-^-i- ^Sffe ^olcf. <^*)-a] 5> - 

m=0^ nfl, ^ ^12. r(k)^ ^>7l ^-t- ^Hir £)ZL, m °] & OFDM ^ *H 

Willis- s(k)£] -^{I^DoIji, AWGN ^IJ: n(k)^ a^{|« 2 ^)|} 

^71^^-^- ^{ ^ 7>7| ^o] 2|cfl7> ^ nfl ol=Lo^]^, o)vcft°) k 

<94> ^ 2ji e r^+r^+r 

<95> ^3]-^ #7l <^*H 6>°1H iL°Ji}. ^, #7l <^*H 5>^^i m ^ 

OFDM ^( w=:r c+^^)o. s ^H, ^s^S] ^*V# ^sflvfllr ^Jojcf. ^s>fe ^ 

#^Rr ^o]7l nfl^ofl j= OFDM 431-8: ##Sfl<>> fVcf. ^A*r 

^£ ^oflA-l ^^-*V A^ ^ e<4 ^A] A]Jr r(k )0] Aj-Jr Aj-^- ^o.^ 

<96> B+7>1 

<9?> -iM <^«H 6>£- ^ ^IJl r(k)^ fr ^-i: ^+^+r c+ 3) f 

^-^^> ^^H 7 ^)^ #Jl ^, ^C9)6. d nflo) ^-j- ^ ^o. q.^^ 

cf. i*Ce)o] ^(argument H # A oM <^*j-^i 6>9] £H , ^^Hr ^^># ^^fr 

<98> 1 y 

8] 271 
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v. ' 

<99> £ 10^ ^. AjAjoflofl 34 Qj^ HJl^-lba; °l-g-«H ^7) ^ ^T^Hr ^ 

71^^(850)^ ^o)5}ji -g- clef. 

<100> #71 £ 10^: , 7l7^«^ ^AjA]^ r ( k )^ *>7l (901)3. °J ^ 3 °1 ^l?}^ 

^^^r ^€ ^, ^^-fr 5Hr kl- ^l^^l- r(k)^r ^Ir^ *1 

<3^-(902Hl ^sfl *]<g£)ji <gAV 7 ) (903)0)1 ^(conjugation) ^^1 ^7l (904H1 

_1 T 

7K905H1 ^*fl ¥3^1 M ^(argument )( 906 )^°r 2 * t+t c +t f ^ 

(807H ^ ^fl^^-i ^sK 1 ^*}- e ^ofl A>-g-^cf. 
<ioi> C . 



<102> £ 11 i^l 5. 13£r ^*HH H)-^ Al^-eflo]^ ^olj-s.^ io]^ S^olt}. 

^71 £ 11-B- cf^s. SUI 3 ^-fofl cflev Al^-eflo]^ t±<*)-i=, £Tgo] 

JL, ^7) 5L 12^ cf^^S SUI 4 £^<?1 ^-f o)l ^ Al^-eflo]^ iL^)^ £ 

^°"|JI, ^7) 5. 11^ cf^^S SUI 5 S.t°J tfltb ^l^eflol^ iL^^r 

<ios> ol^*]- A]^-eflol^ ^uzfs^ s>7]^ <g_ 2>ofl q-Bj-uB w><q. ^-o. ^s^].^ <£°]Q 3} 

<104> 
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1 

IS. 2] 



2003/9/25 



* FFT size : 256 

* Guard interval size : 64 

* Bandwidth : 5MHz 

* Multipath channel : SUI 3, SUI 4, SUI 5 

* Modulation : QPSK 

* Coding : CC with bit interleaver 

* Perfect synchronization is assumed 

* Perfect channel estimation is assumed 

* Inserted UW length (UW len) is : 16, 32, 64 



<105> 



<106> 



UW ^ojsq. Afl^ Aj^vofl ^ ^ff-SHg ^tfl ^ x]<£6\ 2_S.^-#!Lt\. ^ 

^^-(^11- t<H, £ 11 ^ £ 12^ SUI 3 SLQ ^ SUI 4 UW ^o] 7 > 16, 3291 

3-?-). J&s^ -f^*r ^ .£<H*lfe- #<a€ UW^ -§-°l*>7fl *« 

T^^g. <y. >. oi^ Eb/NO wlH^e^CBER: Bit Error Rate) ^ 

21 Jil7l> n J:i- 7M^r ^tlcf. 

Htfofl °H rc}e]- ^-g- ^-^^71] ^7^*1 &-g; ^ol4. ZLSm ^Aj^oflAi 

^•71 IJW ^ nfl°-oll ) ^^]-7fl *m ^ ill- *r SZ^, °1 ^ tr -ff^ 

?H3-§: ^l7l€ *r Sl-i: 33°14. «fl* lr°i , SUI 3, SUI 4, SUI 5 UW 

64*1 ^-f (£ 11 tfl*l £ 13 SUI 5 S-^olH UW ^o] 7 > 16, 32, 64<£ ^(51 13 

), ai?LHl my} s^s)^}^, 0)^301 ^ o.^ Eb/N0 01^ ^ 

°a V T 3l^\. =LB\^, OFDM Ali^o. B}-olnl u] y)-^S}- ^.jl 
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<io?> ^ ^. ^3 si <4N &n ^-s}^^, £ 

9J<H*4*1 ?KE vfloflA^ o)e] l^o] 7Hr^8r #^14- ^ 

^ *J^€ *H oflofl ^&S\oj ^Sfl^^fe 0>q£|^ ^#*Rr ttjo^nj- d> 

qe> o] s.*]^^ -g-^ ^#^1 £]*fl ^«fl^o> *vcf. 



<ios> w>2j- OFDM -f-^^i ^71 s)-^^ clM^^ ^<y^-o. 

#^ ^ 0FDMS] cgc^ j^qj^ dlolEi<i^- ^-<y^-o.S^l ^^^H *flv|o} 

^^1- ^ ulH^# -^-cflsMz] ^ $a^, *m<3<^H 4^ 

<109> ^ ^VrgcHjA^ Ti}.oj^ cHolE-llo] <%°1°) Sfoj^ tiJ-^T^S-O. A > 

4^ Dflo)Ei a>^v^ ; co-§. ^ojcf. 
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1] 

A iH^sl-^r-g- W1K0FDM) #^1 ^f-^l^^HH, J±Jl^?14 A °1 3 ^^Jil ^-#£)tt 
OFDM ^^>7l ^tb 1^1 

# 7 ] ^a}s} ^ eflolE^.^ ^l^o] <^s}jl wl^7l^ *}7l^& s.^ o. ^ 

$1=.** #7) ^fl-fJlCfilling), #7l t-flolE^^- #7l tflolE] ^-Tj-ofl ^-f^ 

#7l iLSL^sJ. #7l cflolEl ^5)^ OFDM ^4l*Hr 

4^ ^H8-°S ar}^ #7l ^ «o v ^. 

2] 

aflrM 5^*1, #7l #71 3HE-1 ^TVofl i?l*l*Rr 0_3. 

#71 ^ . 

3] 

*flrM 5a°H, ^"71 Mil^ #71 ^ = ^H-f7l ^tb *fll ^#4, #71 4 

^ CflolE-H-^ ^fl-f 7l ^ ^fl2 £^3. ^^-S. ^ #71 ^ 
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4] 

, #7j ^ ^|-so. o. 7] ^ 2 -Ais £^o S ^ # 7 i wv^ 



[3^*8" 5] 

^fl-f7l ^3 ^?_>S1 ^ S ^^-S #71 ^ 

1 6] 
7] 

31 JH^5l-^^-^i4^(0FDM) ^tH^^H, ^a]^- o^*V OFDM ^#^r ^*Rr # 

4^ 3*ti °J ^ ^1 ^ cflolE^^ Dlsl ^£ flA)^ cflolE-1^ 4*>*>Tr ^ 

4, 
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TA^o] H^^J7 U]^7l^ *}7)## S^-g- 7}^b ^ *Hfl*lfe *f|l ill? 

^ OFDM ^*Hr ^^-S. ^ #7l ^ 

8] 

^JlS ^-71 ^ H o^. 

9] 

^l7*J-ofl ^^l, #7] S.^ ^=s.o. ^o]E-1^<y^- ^^0 S sj.- ^-71 ^ # 

^. 

[3^8" 10] 

3] JH^sK^^fKOFDM) «o V ^ f-^l^l^^ofl^, 3^1 # OFDM ^1"* ^*Hr # 

4^1* ^*ti 0 J^tt cflolEil^ Die] ^£ ^^1^ ^! ^ eflojEil- ^ ^12 ^?_V 
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^i^oi h^si-ji tii ^7]^ *}7i## ins* s.^ *n$i*i*r ^11 

#7l ^-A>5j c-iioiE^s sflflxife ^12 iLJ:^-?! ^#*Rr 4^4, 

#7l cflolel^S *H$M*f- elME-1 ^?_V #«: ^3#*Hr 4^4, 

#7l ^-A}<g *fl2 ^?_> 3H3#5L ^K^m ^13 JUl^ ^1-* ^*Rr 4^4, 
#7l X]l JiJt^?> ^f, #71 *j|2 >a#, t-flojEi Aj^. ^ ^-71 *H3 

iiJ^Tj; ^1-5. o] -Lol^l^ OFDM ^#-§: >^*H=- i^^r <5Rr #7l 

XUO^Ml #71 HHEll^ XU $]o}&\<£ X12 ciHEilS S-^ui, # 

71 X]l tll^lBl^ #71 XU eflolE^^ p>*l*q- fl^ls^^ ol^ DflolEi#oj^. JL^ _o 

S ^ #71 

12] 

X]10%M1 Sl^H, #71 <8 3 HH^^ XU c-flolEi<i ^ X| 2 elME^IS ^Sjjl, # 
71 Xl 2 ^?J; t-H #71 XI 2 c-11 ol E^ <! $] S7l 3*1 S^-Ei 51 HI o] e] # oj a. ^ o. s ^ - 

#71 ^# «o^. 
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13] 

^110%H1 9X^, ^ ^^#^r ^o]E^oj o. ^. 7 1 ^ Wj- 

[^^%V 14] 

OFDM >g-M- 

#7] rLSLtt M *ME]<g:B)- ^^JL B^l^ 7>7l^ 7> 

OFDM #^*Rr ^^--fr 5L^# ^SLS. -#7] ^1 . 



15] 

*fli4*<*l) sa°H, 

^-71 ^A] 
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16] 

*n 14*8-41 9X°]*\, s.s.^-^ #71 <an hheiioi *v $i*i*Rf ^ ^ 

sfir #7l #*1. 
17] 

5. *}^r #71 ^# #*1 . 

[$^* 18] 

*Hi6^M &<H*1, #71 ^ $|j=#£ #71 jijl^sI 3, #?1 ^ dHBl<i<2i <g ^ 

^ *1 ^ S.^O. S ^ #7l ^# 

19] 

^16-%H1 91°]*], #7l ^ #71 iLJr^?}^ A>ol611 i?l*l*Rr ^-i; ^# JlS. 

^ A o V 7l #*1 . 

i^^-ty 20] 

^114%H1 #71 il^7 u ^ #71 ^ ^H^l^l 3 Jf-g^l i?l*l*Kr S.^ 

SLsL ?>}±r #71 ^A] . 
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[37*8- 21] 

*fl20^ofl Sa<H^, S.^ ^"71 ^ HHB]<1£] & -^^1 ^*l*Rr 

^SLS, t}^ ^7) ^ 
22] 

3^ ^^SLsL K}±r ^7} ^1. 
23] 

5L ^ #7} ^A] . 
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[51 1] 



CO 



om 

M 

Jin 

Co 

2! 
fl£ 
•W 
Oil 



V CO 



1^ ' 



a. 



CO 



1? 



CO 



3i ~\. 



oin 



+3 



13 
CO 



As 



^ 0> 



- \- 
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[5. 2] 




3a] 



^ 1 OFDM symbol (T+T C +T P ) 


es^zf : s§ aioiEi 

1 . 1 1 


T P 
312 


1^ w 

T 

! c 

! 
■ 

■ 

J 


t : 

i 


>;Piio't;-; 




310 

371 




i 

I 


i 





0 Tp T C +T P -1 T+T c +Tp-1 
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[5. 3b] 



j ( 1 OFDM symbol (T+T c +T p ) ^. 




Ell 01 El 

< : ► 


I T ° i 
! 321 




T 






IP 




320 

322 ^ 

l 


mm? 


i I 
1 > 






1 
1 



0 T c T C +T P T+T c +T, 



[Sl 3c] 



1 OFDM symbol (T+T c +T p ) 




fS QIOIEI 



T 



330 






T+T c +Tp 
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[-£ 4a] 



i 1 OFDM symbol (T+T r +T P ) 


^ — 2 — p ► 

i jsa=?a ! qioiei 


! T P 
(12 




! T . ! 




-.v.- 






410 

^ <— 


SIB 




•Pilof 










1 
1 




I 

1 



0 T P T c +T p -1 T+T c +Tp-1 



4bl 



1 OFDM symbol (T+T c +T p ) 



r 





i t p 

! 323 


! T 


^ ti 

T c | 


:.v. ; . 

: - ;Rilpt; . 




321 

^ ^- 

320 





1 1 t 

T + T C+ T P 
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[-£ 4c] 




T P +T c /2 T p +T c /2+T/2 



P +T c +T 



T P +T c /2 +T 



[S. 5] 



510 
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[51 6] 




OFDM 



□I 01 EH 



Al . 
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V 
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[£. 7] 




IFFT£! SSQIOIEI =?21 £3 
0 ~ T 



701 



PIS Ss^2J- 4^2fS) 
HIOIEiS SOI : 
. 0 ~ T+T r 



^702 



703 



,0~T P 



1 OFDM 


Al is* 






AH 







7 



04 




705 




FFT 

demodulated signal 
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